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INTRODUCTION 
Pasture is considered one of our most important agricultural crops, 
contributing more than one third of all feed consumed qy livestock in 
the United States. High quality pasture has been recognized to be high-
ly important in efficient milk production. It has been shown, however, 
that good pasture must be supplemented by concentrates if' milk production 
is to be maintained at a high level. 
A pasture mixture developed at the Utah Agriculture Experi:ment 
Station has yielded considerably more total digestible nutrients ?Sr 
acre than other roughages or farm grains commonly grown in Utah. Con-
centrates tend to be relatively more expensive than roughages. If part 
of the concentrates generally recommended for milk production could be 
replaced by high yielding pasture or good quality alfalfa hay without 
loss of production it would be economically advantageous to the dairy 
farmer. 
As the amount of grain fed is reduced, it appears likely that cows 
on pasture will consume more pasture forage or milk production and body 
weight will be affected adversely. The purpose of this experiment is 
to determine the effects on pasture consumption, persiutency of milk 
production and body weight changes of feeding hay or variouu amounts of 
grain to lactating cows fed clipped pasture forage. 
' 
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REVIEW OF liTERATm!ll; 
Kopland, ~ !!.· (1954) noted that the average 1200 pound cow con-
B'Ulfled about 100 to 150 pounds of fresh grass daily. A 1600 pound cow pro-
ducine 4 to 5 gallons of milk daily consumed 160 to 200 pounds of grass. 
It was observed that one cow c0nswnad 218 pounds of clipped grass in one 
day when receiving no supplemental fee i. Graves, et al. (1933) reported 
--
that dairy cattle weighing between 120') and l(On ;>ounds and producing 
20 tc 25 pounds of 4 percent fat-corrected-:rdlk (/01) per day consumed 
35 tc 40 pounds of clipped pasture dry matter daily. Johnston-Wallace 
.and Kennedy (1944) reported that beef' cows on pasture consumed 20 to 
25 pounds of' pasture dry matter per 1,000 pounds of body weight dally. 
Woodward (1936) stated that the limit of a cow's capacity was about 
150 pounds of green wei~t or 30 to 35 pounds of d~ matter. Ewalt 
and l1orse (1942) reportad si"lilar findings. They also stated that 
100 pounds of pasture contained ).1 pounds of digestible protein and 
15.2 pounds of total digestible nutrients. This quantity of pasture 
is sufficient to maintain a 1,000 pound cow and enable her to produce 
18 pounds of 5 percent milk dally. Kopland, 2:J: al. (1954) concluded 
that coifS grazing •good• pasture should produce )0 pounds of Fe;.;. For 
each additional 5 pounds of milk produced daily, 2.2 pounds of grain 
would be needed •. •Awrage• pasture was sufficient for cows to produce 
only half this amount of milk. 
Feeding trials at the Utah Station (Stoddard, ~ al. 1954) (Stoddard, 
et al. 1955) indicated that cows grazing high yielding irrigated 
-- -
pastures maintained milk production at a high level even when the 
3 
amount of grain was reduced. TYenty-four lactating Holsteins were 
assigned to 3 treatment groups designated as high, medium and low. The 
high group received 1 pound of grain for each 5 pounds of milk, the med-
ium group received 1 pound of grain for each lfl pounds of milk and the 
low group received only 1 pound of grain daily in addition to pasture. 
A close rotational system o:t' grazing was followed during both trials. 
In 1953 FCM production for 153 days was 5,682, 5,861 and 5,624 pounds 
for the low, medium and high groups respectively. Production o:t' FCM 
in the 1954 trial was 4,297, 4,901 and 4,991 pounds ~or the 3 groupe 
respectively. 
Hazlewood (1936) noted that the production of butterfat for a "no-
grain° group of cows was 92 percent of the amount produced by cows fed 
grain at the grainamilk ratio of 1:3. Both groups received pasture, 
silage, and alfalfa hay. The trial represented a total of 33 lacta-
tions extending over a 5 year period. It was observed that the aver-
age physical condition of the 2 groups was the same. 
Cole, et al. (1957) divided a group of 9 Holstein and 9 Jersey 
cows into 3 comparable groups. All 3 groups received pasture plus 
grain according to ~:orris on 1 s standards. One group was fed alfalfa in 
addition to pasture and ~ain while another group t<as fed supplemental 
alfalfa silage. The trial lasted 16 weeks. There was no significant 
increase in dry matter consumption when supplements were fed. He'll-
ever, the hay r,roup consumed 33.9 percent less pasture dry matter and 
those fed silage consumed 13.1 percent less pasture dry matter than 
the group fed no supplemental roughage. There was no significant 
difference in milk production or in bodv weight change between the 3 
groups. 
In 2 Iowa trials (Autrev, et al. 1942) cows were fed alfalfa hay 
--
and corn silage. One group of S caws received grsin at a graintmilk 
ratio of lzB, another group was fed at a graintmilk ratio of 1:4 and 
a third group was fed ro>1ghage only. In a double reversal trial cows 
on the high roughags ration produced 604.1 pounds of butterfat, cows 
on the medium roughage producen S68.9 pounds butterfat and those on 
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the low rou~hage prodDced 537.6 pounds butterfat. During the second 
trial lB cows produced an average of 29.0 pounds FCM per day on high 
roughage, 31'1.1 pounds on medium roughage and 32.8 pounds on low rough-
a<{e. During both trials cows lost weight on the hiRh-roughags diet.. 
Dry matter consumption was highest on the low-roughags ration. Limited 
grain feeding (medium roughage) proved to be the most economical. 
Dickson and Kopland (1934) at the !-lantana Station reported that 
10 cows on roughage alone averaged 464 pounds butterfat in 365 days. 
Ten cows on a limited grain:milk ratio of 1:6 produced 22 percent more 
butterfat than cows on roughage alone but produced 94 percent as much as 
a 10 cow group receiving twice as much grain. According to the average 
production of the cows in each group it would require 100 acres to raise 
feed for 21 cows fed grain at the grain• milk ratio of 1•3, 78 acres if 
fed grain at the ratio of 1:6 and S4 acres if fed alfalfa only. Full 
grain feeding "proved wasteful and decidedly uneconomical". 
The average production for 36 lactations of 1'5 cows fed a limited 
grain ration was 9,277 pounds of FCM on a mature equivalent basis (Pratt 
1955). Seventeen cows on a liberal grain ration in 41 lactations ave-
araged B,7~S pounds of Fet-:. Cows on a liberal grain ration declined 
in production consistently from lactation to lactation. Cowa on the 
limited grain ration started at. a lower level of production but equalled 
the liberal grain group at the second lact.atl.on and increased in the third 
and fourth lactations. "'t is apparent that this group had to consmne 
more hay and pasture to compensate for greater production and weight 
gain. 11 
Lindsey and ~rchibRld (1932) reported that cows on a law rough-
5 
age (gral.ntmilk ratio of lt2}) diet re(}uired 7 percent less dry matter and 
2. 7 percent. less digestl.ble nutrients par 100 pounds ndJk produced than cows 
on a hie;h roughaf;e ( gra5 n unilk ratio of 1 :4~) diet. They concluded that 
"'n order to keep cows looking well and producing somewhere near the limit 
of their abili~, re~sonably liberal grain feeding ~~st be practiced." 
Graves (1938) fed 15 cows on alfalfa alone. Their average mature 
equivalent production for 24 lactations was 11,125 pounds milk and .389.6 
pounds butterfat. This was about 58 percent of the production ora COillPBl"-
able group fed grain at the ratio of 1:3. 
Nartin, et &• (1954) fed hay at various rates and added enough 
concentrates to sup~ly total digestible nutrients at 100 percent of 
Morrison's recommended level. The 4 levels of hay fed were o.so, 1.17, 
1.83, anrl 2. SO pounds per 100 pounds bodyweight. It Wlis noted that when 
total digestible nutrients and estimated net energy were held constant 
there wae no significant difference in milk production as affected by 
the level of hay fed. However, protein and drv matter digestibility de-
clined as hay content increased. 
Loosli, et !1• (1955) stated that more accurate methods are need-
ed for computing the usefulness of feeds for lactation. In a reversal 
type experiment with 25 cows it was observed that cows produced 2.5 
pounds more li'QI per head daily when 6.8 pounds of concentrates replaced 
10.2 pounds of hay containing equal amounts of total di~stible nutrients 
but more estimated net energy. 
Seath and !~iller (1947) reported no significant difference in milk 
production when pasture hay was fed free choice or in limited amounts 
6 
to cows while or, pasture. Cows fad hay free choice consumed an average 
of 5.54 pounds of hay per day while the limited hay group conBU!llad an 
average of 4.69 pounds per day. In addition to hay the cows were fad 
0.4 pounds of grain per pound of milk above 13 pounds per day. Seath, 
,!!1 !!• (1956) divided a group of B Holstein and 8 Jersey cows into 2 
groups. In ad<iition to pasture both groups rt:!ceived a 11 percent pro-
tein grain rat~ on according to Norris on's recommended level. One group 
was fed all the alfalfa hay they would eat in adnition to pasture. Dry 
matter intllke was measured by the fecal cbromo~en and chromic oxide 
technique. The average dry matte,r intake of hay was R.2 pounds per day 
and the average total dry matter intake for the group was 29.6 pounds. 
The dry matter intake of the :to-hay group was 2~.6 pounds, the difference 
baing significant at the 5 percent level. There was no significant dif-
ference in milk production between the two groups, however, the hay group 
averaged So pounds body weight gain higher than the no-hay group. Ewalt 
and l~orse (1942) stated, "When pastures are lush, hay should not be fed 
because pasture is the cheapest and should be used to the full extent. 
Additional roughage fed with pasture should be limited to encourage maxi-
mum grazing." 
Huffman (1 'l39) in a comprehensive review on roughage quality and 
quantity in the dairy ration indicatecl that the hif!'h milk production re-
ported on rou~ga alone may have been due to the liberal feeding of 
grain during previous lactations. He concluded that the variable re-
sults obtained from feeding alfalfa alone wo.,ld indicate grai:1 should 
supplemant roughage. 
Reid (1956), in summarizing literature, stated that cows fed on 
all-roughage rations not deficient in essential nutrients generally pro-
duce only 70 to 87 percent as much milk aa they theoretica.lly would if 
7 
they were fed concentrates at the rate of 1 pound of grain for each 6 
pounds of milk. When the hay- equivalent intake dropped below o.L pounds 
per lno pounds of body weight per dav and the concentrate content of the 
ration neared lOn percent, milk yield was reduced, fat content decreased 
and physiolo~cal disturbances of the c~1s were note~. 
:'.orrison (1949) stated, 11'fhe needs of f:'OOd co;;s for total digest-
ible nutrients and net energy cannot J-,e fully met by suoplying only 
an abundance of roughage, without the feedine of any grains or other 
concentrates." 
Noodward (1936) stated, "It aPPears that if a cow will eat er.ougn 
immature grass to provide the required digestible nutrients an~ if this 
grass has a normal content of minerals, her ration :l.s not likely to be 
deficient in any of the essential food constituents." 
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l·lETHOD OF PROCEDURE 
Arrl.mals anrl treatments 
Sixteen lactating Holstein cows were selected for uniformity of 
a~e, stage of lactation, and level of production. Cows were assigned 
at random to 4 treatment grouPs of 4 cm;s each, The treatment groups 
were deslgnated as fo11ows• The C-grain grO'JP receiVI!d clipped pas-
ture forar,e only. In adUitbn to pasture the ltlO group received 1 
pound of grain for each 10 pounds of milk produced, the 1:5 group re-
ceived 1 pound of grain f~r each 5 pounds of milk produced and the hay 
,group received 10 pounds of alfal~a hay oor cow daily. 
The cows were kept i:! dry lot and tied to individual covered 
manger spaces for feedin~. Forage was clipped each naming and weighed 
to individual cows as needed durine 3 daily f'eedinp; periods of' about 3 
hours each. Feed not eaten (~rts) was weighed back dail~ and the dry 
matter of the crt~ was subtracted from the dry matter of the forage 
fed. Grain was fed after each milkin~. nralfa hay was fed during 
the avenine; feedinr: period. Water, steamed bone meal an-i salt were 
available at all times except when ca:~s were tied to the maneers for 
feeding. 
Cows were milked twice daily and milk weights were recorded for 
each milking. Co•s were weir,hed twice each month. 
Pasture forage 
A sufficient acreage of pasture was reserved to provide the cows 
with all the ..;rass they would consume. All pastures except pasture D 
were of the hi~:h-yielding mixture (Bateman and Keller, 1951':i) consisting 
' 
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of ladino clover, ranger alfalfa, red clov~r, amot~ hromeprass, orchard 
grass and tall oatgrass. Pasture D, whirh was clipp3d onb once d11ring 
this experiMent, contained 32 experimental mixtnres in separate plots. 
Past.ure for this experiment was cltryped or grazed until forage be-
came so mature that it. wa~ relatively unpalatable. Pastures were then 
P,razert by the main her~ except for pasture E which was harvested for 
hay. Recovery tiJ!le between grazings or clippings ranged from 3 to 6 
weeks. 
Pastures uere clipped daily by either tractor or horse-drawn mowing 
machine with attached windrow curlers. Forage was not chopped but was 
taken directl)l' from the windrow to the cows. Host of the clipped forage 
was weighed to indiVidual cows in the morning soon after clipping. The 
remaining forage was placed in the sh11de under burlap l>hich was sprinkled 
with water periodically to keep the foraee fresh. Wet burlap was hung 
alonf! the outer edge of the manger in front of the cows to help minimize 
evaporation. 
The clipped area was measured each day. Two 2-pound samples were 
plucked at random from the clinoed windrow twice weakly for dry w~tter 
determination and for chemical analysis. 
Grain mixture 
The rrain mixture was CO!Ilposdd of 3 parts barley, 2 parts wheat and 
1 part dried molasses be~ pulp. One percent salt and steamed bone meal 
were added to the grain mix. In addition, salt and steamed bone meal 
was available free choice. 
Chemical ana!ysis 
Samples for dry matter determinaticns ware weirhed into cloth sacks 
and placed in a heated dr)l'ing cabinet. Samples ware allowed to dry for 
at least 48 hours after which time they were removed from the drier and 
cooled. Samples ware _then <leighed, ground in a \-Iiley mill and sealed 
in glass jars. 
Air dry matter was based on moisture loss in the drying cabinet. 
Oven dry weight was determined on the ground sample at the tillle of 
chemical analysis. Dry matter reconied is on the air dry basis. 
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llitro~en l•as determined by the K;jaldR.hl method as outlined in the 
Association of Ar.ricultural Chemists; Methods of Ana~vsis (A.O.A.C.) 
(19~5). The percent nitrogen was multiplied by 6.25 to obtain the 
crude protein value. Crude fiber, ether extract, phosphorus and ash 
were also determdJted by methods of A.O.A.C •• Total dip.eatible nutrients 
ware determined using the methods outlined by ~Ol"rison (1949) and cal-
culated on the air dry basis. The coefficients of digestibility UBed 
were listed under the following: for pasture, "pasture grasses and le-
gumes, mixed !rom wall-grazed, fertile pasture, northern states. "J for 
barley, •co~on, not including Pacific coast states"; for wheat, "ave-
rage of all t,~a"; for alfalfa hay "all analysis". Dried molasses 
beet pulp was listed as snch. 
Ststistical analysis 
Analysis of variance methods for single variables were used to 
compare treatment groups for each of the followinga pasture dry matter 
conSUliiSd, total dry matter consumed, total digestible nutrients conswned, 
gain in body weight, milk produced, FCM produced, and persistency of 
milk production. 
Length ~ Experiment 
This experilllant commenced May 22, 1956, and was concluded September 
20, 1956, a period of 122 days. 
11 
RESULTS AND DISCUSSION 
~ consUJnption 
Data in table 1 indicate that the . -grain group consumed more pas-
ture than any other group. Their average daily confllllnption of pasture 
dry matter was )1.5 pounds. There was virtually no difference in pas-
ture consumption between the 2 groups receiving grain. The ltlO group 
consumed 29.5' pounds of pasture dry matter while the 115 group's consUiilP-
tion·was 29.7 pounds. The hay group with a consumption of 27.7 pounds 
daily was 12 percent below the 0-grain group's consumption of pasture. 
Total average pasture dry matter consumed per cow was 3841, 3596, J62J 
and 3383 pounds for the 0-grain, 1:10, 115 and hay groups respectively. 
Seasonal trends in pasture dry matter consumption are shown in 
figure 1. The 0-grain group, except for a J week period, was consis-
tently higher than the other groups in pasture consumption while the 
hay group's consumption of pasture was consistently the lowest. Sta-
tistical analysis of the data indicated that the differences were not 
significant (P .o5). Supplemental feeding evidently had little affect 
on pasture consumption. 
Supplamentai feeding influenced total dry matter consumption as 
in shown in figure 2. The 1:5 group consistently consumed more total 
dry matter than any other group. The consumption curves for the 1:5, 
ha.v and 0-grain groups ran uniformly parallel courses throughout the 
season. The lzlO group's consumption declined to the level of the 0-
grain group during the tenth week, after which time the 2 groups fol-
lr,wed the s~;J~te general trend. Total dry m<ltter consumption (table l) 
12 
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l'able }!• Feed consumption, hody' weight change and milk production o.f 
lactating cows .fed clipped pasture forage or clipped pasture 
.forage with hay or various levels o.f grain for a 122 day 
period (1956). 
Number of cows 4 4 · 4 
=Le~v~e~l_o~f~su~p~p~l~em~e~n~t=at~i~o~n~--~0~-~gr~a=in~--~l~tl=0~--~1~5~----=l~o#~ha=y~ 
Total grain consumed (1bs.) 0 420.0 1,010 0 
Total hay consumed (lbs.) 0 0 0 
Total pasture consumed (lbs.) 
Green 'lit. 
D.M. 
Total D.H. consumed (lbs.) 
T. 1:. N. consumed (lbs.) 
Initial body wt. (lbs.) 
Gain in wt. (lbs.) 
Productiont 
~\ilk ( lbs • ) 
"~~S.I'-~rat (1bs.) 
FCM (lbs.) 
Comparative level o.f 10 day 
prior milk production (% of lt5) 
FCM adjusted to prior 
production (lbs.) 
Ave. production during trial 
as % o.f prior production 
Pounds FCM per lb. D.M. 
consumed. 
Pounds FCM per lb. T.D.N. 
consunwd 
16,470 
3,841 
J,R41 
2,3r'l4 
1,217 
94 
4,161 
148 
3,1181 
lo6.8 
3,661 
64.0 
1.010 
15,3R6 
3,596 
3,965 
2,428 
1,120 
1o4 
3,890 
142 
3,689 
82.6 
4,465 
.930 
1.684 1.519 
15,5o4 
3,623 
4, C:10 
2,823 
1,317 
92 
4,750 
158 
4,274 
100.0 
4,274 
78.0 
.948 
1,105.9 
14,4113 
3,383 
4,365 
2,513 
1,257 
53 
4,488 
157 
4,144 
95.8 
4,323 
.949 
1.649 
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grain fol' a 122 day pel'iod (1956). 
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vas 3841, 396)1 4510 and 4365 pounds for the 0-grain, lrl01 1:5 and hay 
groups respectively. These differences in consumption vera statistically 
significant (P • 05}. 
The consumption of total digestible nutrients vas closely associated 
w.l.th dry matter consumption. '!'he average total digestible nutrient can-
tent of the pasture forage was found to be 60 percent (Appendix table ll}. 
I 
The total digestible nutrient content of 5o samples composited from 72 
individual samples ranged from 59.27 to 61.99 percent. Crude fiber con-
tent increased slightly w.tth increased maturity, while crude protein 
decreased. However, protein content of the forage tended to increase 
from one clipping period to the next, throughout the season. The total 
digestible nutrient content of the alfalfa hay and the grain was 49.2 
and 73.2 percent respectively. 
~ and butterfat production 
!·\ilk and butterfat production are shown in table 1. During the 10 
days prior to the start of this experiment the 0-grain group produced 
106.8 percent as much milk as the 1:5 group. The prior production of 
the lrlO and hay groups was 82.6 and 95.8 percent, respectively, as 
11mch as that of the lr5 group. The FCM adjusted to this level of prior 
production is also shown in tahla 1. The 3 groups fed supplemental grain 
or hav did not differ noticeably in their adjusted production. Four 
percent F'Cl>i ad.1usted to prior production was 3661, 4465, 4274 and 4323 
for the 0-grain, 1:10, lr5 and hay groups respectively. 
Cows receiving no grain were the lowest producers of milk and de-
clined in milk production at a faster rate than cows fed supplements 
(figure 3). Persistency levels (average production during trial as a 
percent or the average 10 day prior production, table 1) was 64.0, 77.3, 
7B.O !l!ld 76.9 percent for the 0-grain, 1:10, lr5 and hay groups respectiVS:Wo 
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F.lgQre 3. Average dally lll1lk produced (week~ ava:rage) by lactating cows fed clipped 
pasture forage or clipped pasture forage with bay or various amounts of 
grain tor a 122 day period (1956). 
.. 
' 
17 
According to the supolement consumption and adjusted FCN production, 
as shown in tabla 1, the lt5 group consumed 1010 pounds more grain than 
the 0-grain r,roup and produced 613 pounds more milk. However, the 1:10 
group produced 191 pounds more ?C~: than the 1:5 group while consuming 
590 pounds less grain. The hay group produced 49 pounds more milk than 
the 1:5 e:roup when 1106 pounds of alfalfa hay replaced 1010 pounds of 
grain. Results of this experiment indicate that it was not practical 
to feed grain at the hi~h rate (ltS) to cows fed high yielding pasture. 
It shoulQ also be recognized that pasture alone may not supply sufficient 
nutrients for high production. Statistical analysis of the data showed 
that there was no si~tficant difference between groups in milk or butter-
fat production (P • oS). However, because of the few animals on each 
ration it is not likely that a true difference could have been measured 
stat:istically. The trends represented in this experiment are in good 
agreement with the results of previous experiments on the rate of ~rain 
feeding at the Utah ~ariment Station. 
Body weight 
All cows gained weight during the experiment {Appendix table 10). 
Cow nWilber 9, which received pasture only, gained 166 pounds and pro-
duced an average of 36.8 pounds of milk daily. The average gain in 
weight for the 0-grain, 1:10, 1 r5 and hay groups was 94, 104, 92 and 53 
pounds respectively. Although cows in the hay group had the least gain 
it was noted that cow number 102 in that group gained 120 pounds. She 
also produced the least amount of FCM of any cow in the hay group. The 
analysis of variance of body weiF,ht gains showed no significant differ-
ence between groups in t:1is respect. (P .05) 
18 
StJ!I111ARY AND CC'NCLUSIONS 
Sixteen lsctating Holstein cows were randomly assigned to 4 
treatment groups. One group (0-grain) received pasture only. Another 
group (1110) received 1 pound of grain for each 10 pounds of milk pro-
duced. A third group (1:5) received 1 pound of grain for each 5 pounds 
of milk produced, while a fourth group (hay) received 10 pounds of hay 
in addition to pasture. 
Ths results of this experiment indicate that the consumption of 
pasture dry matter was not measurably affected by supplemental feeding. 
Average total pasture dry matter consumed par cow was 3841, 35961 3623, 
and 3383 pounds for the 0-grain, 1:101 1:5, and hay groups respectively. 
These differences were not staUstically significant (P .o5). 
Cows fed supplements con.qumed more total dry matter and total 
digestible nutrients than cows fed clipped pasture only. Total dry 
matter consumption was 3BU, 3965, 4510 and 4365 pounds for the 0-grain, 
1:10, 1:5 and hay groups rsspectively. These differsnces were statis-
tically significant (P .o5). 
Cows fed supplemental hay or grain tended to be more persistent in 
milk production than cows receiving clipped pasture onlv. The level 
of supplementation had no effect on persistency, since the ) groups 
receiving grain or hay did not differ greatly in this respect. 
Hilk production was adjusted to the level of the average 10 day 
prior milk production. Feeding the high rate of grain t~ould not be just--
ified on this basis since the 1:10 and hay groups produced more FCM while 
consuming less total digestible nutrients than the 1:5 group. Statisti-
I 
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cal analysis of milk production showed no significant difference between 
groups (P .o5) in this respect. 
All cows if<iined weight on the experiment. Body wei<:ht gains 
>lere not significantly differs nt between 1:\I'OUPB (P • 05). 
Few differences were found to be statistically significant, 
Nonsir.nificance was probably due to the lack of a sufficient number of 
anllnaln on each treatment and to variability between animals within 
each treatment. Recause of the trends noted and the repeatability of 
results bet1·1een this experiJ!Ient and previous work done on the rate of 
grain feeding at the Utah station, it is probable that had there been 
more animals the differences between eroups would have been signifi-
C8nt. 
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'!'able 2. Analysis of variance of total pounds of pasture dry lllBtter 
consumed per cow by c.ows receiving clipped pasture, pasture 
f. 1 pound of grain for 10 pounds of milk, pasture f. 1 pound 
of l'l"ain for 5 pounds of milk and pasture f. 10 pounds of 
alfal~a hay dni1y. 
Source d.f. 1·1. sq. 
Between treatmento ). 1.40,499* 
Within. treat.ments 12 115,187 
TOTAL 15 
* 
Significant when P .n$ 
Table ). Analysis of variance of total pounds of dry matter conslDDed 
per cow by cows receiving clipped pasture, past.ure f. 1 pound 
of grain for 10 pounds of milk and pasture f. 1 pound of 
grain for 5 pounds of milk and pasture f. 10 pounds of alfalfa 
ha dail • 
Source d. f. M. Sq. 
Between treatments J 405,641* 
Within treatments 12 98,568 
T<JI'AL 15 
* Significant when P .o5 
Table 4. Analysis of variance of total pounds digestible nutrients 
consumed per cow by cows receiving clipped pasture, pasture I 1 pound of l'l"llin for 10 pounds of milk, pasture :;. 1 pound 
of grain for S pounds of milk an~ pasture .f. 10 pounds of 
alfalfa hay daily. 
Source d.f. l-1. Sq. 
Between treatments 3 187,3~ 
Within treatment& 12 37,42h 
TOTAL 15 
* 
Signi.ficll!lt when P • 65 
Table 5. Analysis of variance of total pounds or milk produced per 
cow by cows receiving clipped pasture, pasture f 1 pound of 
grain for 10 pounds of milk, pasture f 1 pound of grain for 
5 pounds of milk and pasture f 10 pounds of alfalfa hay 
dail • 
Source 
Between treatments 
\vithin treatments 
TOTAL 
d. f. 
3 
12 
11. Sq. 
566,909 
428,882 
Tabla 6. Analy-sis of variance of total pounds of 4?! ffi·~ produced per 
cow by cows recetvi n~ clinped pasture, pastnre 1- 1 pound 
grain for 10 pc,unds of milk, ;>Hst.ura 1- 1 pound of grain for 
5 pounds of milk and pasture f 10 poun~s alfalfa hay'daily. 
Source d. f. ~1. Sq. 
Between t.raatments 3 276,169 
Withir. treatments 12 343,136 
TOTAL 15 
Table 7. Analysis of variance of average dailv pounds o'' ,. ilk pro-
duced as a percent of the prior production of cows receiVing 
clipped pasture, pasture 1-1 pound of grain for lO.pounds of 
milk, pasture f 1 pound of grain for 5 pounds of milk and 
pasture I 10 pounds of alfalfa hay daily. 
Source d.f. B. Sq. 
Between treatments 3 
Within treatments 12-
TOTAL 15 
* Significant when P .10 
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Table B. Analysis of variance of body weight gain per cow by cows 
receiving clipped pasture, pasture /-1 pound of grain !or 
10 pounds of' milk, pasture I 1 pound or grain !or 5 pounds 
of milk and pasture /: 10 pounds of alfalfa hay daily". 
Source 
Between treatments 
Within treatments 
TOTAL 
d. f. 
3 
12 
M. Sq. 
2o66 
2033 
25 
Table 9. Feed consumption of lactating dairy cows when fed clipped 
pasture forage supplemented with alfalfa hay and different 
amounts of grain for a 122 daz t!!riod (1956). 
Pasture Dry Hatter 
Treat- row Per illalfa 
ment No. Tota1 Day Hay Grain ftmturn Hav Grain Tiotal Per Day 
lbs. lbs. lbs. lbs. lbs. lbs. lbs. 1bs. 1bs. 
9 19257 158 0 0 4494 0 0 4494 )6.8 
47 16077 132 0 0 3754 0 0 3754 30.8 Grain 13 16lll 132 0 0 3761 0 0 3761 30.8 0 27 14436 118 0 0 .3.351 0 0 3351 27.5 
Tot. 65881 0 0 15364 0 0 15.364 
Av. 16470 1.35 0 0 3841 0 0 3841 31.5 
56 16309 134 0 464.8 .3811 0 408.1 4219.1 34.6 56 15469 127 0 474.0 3608 0 416.2 4024.2 33.0 
Grain 49 15912 130 0 345'.4 .3724 0 303.3 4027 • .3 33.0 
1rl0 101 13856 ll4 0 397.4 3240 0 348.9 3588.9 29.4 
Tot. 61545 0 1661.6 14383 0 1476.4 15859.0 
Av. 15386 1~ 0 420.0 3596 0 368.8 3964.8 32.5 
10 15734 129 0 920 3672 0 807.8 4479.8 3n. 1 
6 lf>773 137 0 867 3915 0 761.4 4676.4 ,38.3 
Grain 78 15818 130 0 1174 3700 0 1030.5 4730.5 38.8 
1r5 64 13692 112 0 loBO 3205 0 948.6 4153.6 .34.0 
Tot. 62017 0 4o4l 14492 0 3548.3 18040.0 
Av. 15'504 127 0 1010 362.3 0 886.8 4509.8 37.0 
72 13721 11.3 1051.5 0 32o4 933.7 0 4137.7 33.9 
102 14589 120 1099.5 0 3409 976.4 0 4385.4 35.9 ~ 65 1486.3 122 1146.0 0 34541017.6 0 4471.6 36.7 
ldl/day45 14821 121 1126.5 0 34641000.3 0 4464.3 36.7 Tot. 57934 4423.5 0 13 5 )l .3928.1 0 17459.1 
Av. 14483 119 1105.9 0 3383 982.0 0 4365.0 35.8 
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in d · cows when fed clipped pasture Table 10. Production of lactat gh =~~lfa hay and different amounts f~ragei:up~i~e~~r.~~n body weights for a 122 day period o gra • . (19%). 
!!ody weight Production 
Ii% F.t:Ul. Butter-Treat- Cow rni'TI:e Milk fat Total Per daz ment No. Initial Totalily 
1bs. 1bs. 1bs. 1bs. lbs. llls. 1bs. 
9 1457 /-166 /1.36 4583.0 173 4433 36.3 47 ll69 /100 1 .a2 4704.0 15'7 4244 34.8 Grain 13 ll20 ;. so 
- .42 3892.0 136 3600 29.5 0 27 1123 1- 5'9 I .48 3465.0 124 3248 26.6 Tot. 4869 /-375 16644.0 591 15530 Av. 1217 f 94 I .11 4161.0 148 3flB1 31.8 
58 1076 /-lOS 1- .86 4377.7 138 ~817 31.3 . ·:- ~\" 56 1219 194 f .71 4391.2 172 342 35.6 Gram·· 49 1066 /-125 /-1.02 3091.3 123 3083 25'.3 1116 101 ll22 1- 97 ;. .ao 3700.6 136 3514 28.8 Tot. 4483 l-417 15'560.8 569 14256 Av. 1120 /1~ I .85 3890.2 142 .3689 30_.2 {' --
' 
: ·- ': 10 1394 
.;. fl6 f .10 4354.0 162 4167 )lj.2 
... l;,~,~: :~:r.·f 
-: .-· .. : - _+-r~ 6 1325 /-158 ,t1.30 4033.4 136 3649 29.9 .()r;a!Q) 78 1320 /99 I .81 5585.8 188 5056 41..4 lz5 ., 64 1233 I 21 1 .22 5025.5 148 4226 34.6 Tot. 5272 1370 18998.7 633 17097 Av. 1313 f 92 f • 75 4749.7 158 4274 ~~-0 •, 
'··;-.· 
.. . -~ 
;. .27 4836.9 166 4419 . 36.2 
72 ll61 I 33 
' 102 1273 /-120 I .98 3444.0 119 3158 29.9 
•. I. ,. ~-
~/~y 65 1332 f 25 1- .21 5013.5 176 4647 38.1 45 1264 l-34 f .28 4659.3 166 4355 35.7 Tot. 50)0 1212 17953.7 626 16579 Av. 1257 I 53 ;. ·43 4488.4 157 4144 34.0 
·i 
Tabla 11. llu'Grient content of feeds fed to cows reee-t Vin~ pasture 
on1;t and ~sture plus ha;r or variuus levels of grain. 
Digest- Dir-. Dig. Nit. Dig. Tot. 
Ether ible Crude Crude Pro- Pre- Free Nit.Free Dir. 
Date Extract Fat Fiber Fiber tein tein Extract ~'Ct. Nutrients 
% ~~v% % 1'J~O% % % % % % 
5-22~56 1.97 2 • .35 29.11 21.7 14-o6 10.40 )6.07 25.2'5 59.75 
<;-25-56 2.24 2.f>7 .32.5 23.7 12.7') 9.44 )11. 21 25.35 61.18 
5-25-56 1.95 2.32 32.6 23.R J.4.Jl 10.59 34.64 24.25 60.96 
5-25-56 2.'15 2.44 32.4 23.7 13.25 9.80 )~.90 25.13 61.02 
5-211-56 2 • .39 2.8; 28.fl 21.0 14.81 10.'16 )r;.oo 24.50 59 • .3.3 
6-1-56 2.61 .3.11 29.3 21.4 13.94 10 • .32 36.95 25.86 60.68 
6-9-56 2.40 2.:-16 29.6 21.6 1.3.69 10.13 37.91 26.54 61.14 
6-9-56 ~ 5~ '• ' .3.04 28.7 21.0 12 • .31 9.11 37.34 26.14 59.24 6-9-56 2.53 3.02 2f1..7 21.0 11.62 8.ffi 38.65 n.oo 59.63 
6-15-56 2.05 2.44 29.0 21.2 12.69 9.39 38.16 26.71 59.71 
6-19-56 2.40 2.86 28.1 20.5 11.62 8.60 38.78 27.15 59.12 
6-19-56 2.95 Jo52 27.3 19.9 12.12 8.97 .38 • .38 27.18 59.60 
6-19-56 2.9.3 .3.49 27.2 19.9 11.88 8.79 38.69 27.08 59.22 
6-25-56 3.43 4.09 27.1 19.8 n.oo 8.14 39.27 27.49 59.52 
6-30..56 2.78 3.32 29.9 21.8 10.50 7.77 38.42 26.89 59.78 
6-30-56 2.25 2.f.8 29.0 21.2 10.62 7.86 39.73 :n .81 59S5 
6-J0-56 2.45 2.92 29.3 21.4 10.69 7-91 39.56 27.1,9 59.92 
7-'5-56 2.64 ,3.15 25.9 18.9 14.38 10.64 38.18 26.72 59.42 
7-1.3-56 3.02 3.6o 26.3 19.2 15.12 11.19 .36.o6 25.24 59.23 
7-13-56- 3.41 4.07 26.0 19.0 14.69 10.87 37.30 26.11 6o.os 
7-13-56 3.46 4.13 25.1 18.3 14.75 10.92 38.29 26.80 6o.15 
7-17-56 3.00 3.58 27.8 20.3 13.50 9.99 38.60 27.02 60.89 
7-20..56 3.31 3.95 25.0 18.2 12.62 9.34 42.47 29.59 61.08 
7-24-56 3.26 3.89 27.4 20.0 14.12 10.45 37.82 26.74 6(1.81 
7-24-56 3.61 4 • .30 27.3 19.9 13.75 10.18 311.24 26.77 61.15 
7-24-56 .3.75 4.47 26.9 19.6 14.00 10.36 38.05 26.64 61.07 
7-27-56 3.00 3.58 28.5 20.8 14.'06 10.77 .36.54 25. 5'8 60. 7.3 
8-4-56 2.71 3.23 29.2 21.3 15.o6 11~14 .36. 7.3 25.n 61.38 
8-4-56 3.29 3.92 28.6 20.9 14.94 11.o6 37.17 26.02 61.90 
8-4-56 2.89 .3.45 28.6 20.9 15.38 11 • .38 .37 .03 25.92 61.65 
8-7-56 2.82 .3 • .36 28.8 21.0 13.62 10.08 39.36 27.55 61.99 
8-10..56 3.07 .3.66 24.6 18.0 15.50 11.47 40 • .33 28.23 61.36 
8-15-56 2~97 3.54 25.9 18.9 1~.25 11.28 .38 • .38 26.87 6o.59 
8-15-56 2.70 3.22 26.4 19.3 16.o6 11.88 .37.74 26.42 60.82 
8-15-56 2.46 2.9.3 26.5 19 • .3 16.19 11.98 .37.85 26.50 60.71 
8-20-56 2.39 2.85 25.7 18.8 15.56 11.51 39.65 27.76 6o.92 
8-23-56 2.52 3.00 24.3 17.7 16.31 12.07 .39. 77 27.84 60.61 
8-24-56 2.14 2.55 21.4 15.6 20.62 15.26 36.94 25.86 59.27 
B-27-56 2.22 2.65 23.8 17.4 1.:. 88 11.75 41.90 29 • .33 61.1.3 
8-27-56 2.36 2.~1 23.0 16.8 1<:.19 11.24 42.65 29.R6 60.71 
8-27-56 2.23 2.66 23.5 17.2 15.69 11.61 41.88 29 • .32 60.79 
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Table 11 con•t -
B-3o-56 1.98 2.36 25.3 18.5 16.75 12.40 3R.97 27.28 60.54 
8-31-56 2.22 2.65 24.4 17.8 1n.R1 12.44 39.47 27.63 60.S2 
9-4-56 2.43 ;>.90 24. ') 17.5 17.69 13.09 37.98 26.59 60.08 
9-6-56 1.68 2.00 22.5 16.4 17.75 13.14 39.87 27.91 59.45 
9-6..56 2.53 ).02 22.2 16.2 17.62 1J.o4 )9.05 27-Jh 59.6o 
9-6-56 2.36 l.l.81 21.8 15.9 17.88 13.23 39.26 27.48 59.42 
9-1o-56 1.96 2.3h 29.4 21.5 2).19 17.16 ?6.65 1fl.66 59.66 
9-14-56 2.05 2.44 27.) 19.9 22.81 1£ .• 88 29.~ 20.68 59.90 
9-16-56 2.h2 2.88 2?.7 16.6 18.12 13.41 38.46 26.92 59.81 
9-20-56 2.68 3.20 12.2 8.9 ~i~ 15.26 46.20 32.34 59.70 ltl 1,1>0 1~.L Alfa h& 311.1.2. 40·?.~ 
8-1-56 1.16 .84 28.9 12.72 lli.12 10.02 35.42 24.79 48.37 
8-19-56 1.47 l.o6 27 .) 1:?.01 12.56 8.92 38.77 27.14 49.13 
9-9-56 1.44 1.04 28.~ 12.67 ~~ 9.63 )8.20 26.74 50.08 .a r. ~"' ~3· 5? • ., I, "fq ol"t 
8-1-56 o.6J .95 8.5 5.44 11.25 8.83 63.72 57.98 7).20 
\ 
' 
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